Mechanical detection of interaction of small specific ligands with proteins and DNA in cross-linked samples.
Cross-linked crystalline and amorphous films of different proteins and cross-linked DNA gels were found to change their mechanical properties when soaked in solutions of specific ligands at nearly physiological concentrations. This chemomechanical effect may be used to rapidly (within a few minutes) detect the ability of macromolecules to bind small (less than 1 kDa) ligand molecules, to measure concentrations of ligands (higher than 10 nM), and to estimate binding constants (lower than 10(7) M-1). Only 0.1-1 mg of protein or DNA is needed to prepare more than 10 samples sufficient for a large number of tests, provided binding is reversible. The method is recommended for rapid primary screening in search of new drugs, in biochemical studies, and as a basis for designing biosensors and other analytical instruments.